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ABSTRACT

The Effect of Ectoin a Natural Ingredient on
Skin Hydration and Skin Moisture Content

Lee, Sae Rom
Department of Cosmetology

Graduate School of Engineering, Konkuk University

In this study, we conducted human study for the evaluation of
effects of creams containing Ectoin, which has positive effects on skin
protection, hydration, and skin moisture content, to test its effect on
skin hydration and moisture content. 19 female adults from the age
range of 20-40 were selected and the test was conducted for 4 weeks
from May 25, 2018, to June 25, 2018. By conducting a blind test we
prevented the test subjects from knowing the relationship between the
test substance and number of the test substance. The first visitors
were given a cream with 1% Ectoin, and this group became the test
group and the control group was given cream a that contained no
Ectoin. All evaluation was made after 30 minutes of rest in an
environment with constant temperature and humidity after having the
subjects wash their face with the same cleanser. Due to insufficient
prior research related to Ectoin in Korea, we measured skin oil,
moisture, transepidermal water loss, pH, pores, and skin tone by
referring to prior research on natural ingredients and extracts similar

to Ectoin. The control group that used the cream that did not contain



Ectoin experienced an overall increase in oil after four weeks of the
experiment. The test group that used the cream that contained Ectoin
experienced a decrease in skin oil and it resulted in balanced skin
sebum in the T-zone and U-zone. Hydration increased for both the
test group, which used the cream containing Ectoin, and the control
group, which used the cream that does not contain Ectoin, but the
increase in hydration for the test group is significant (p<0.01). In
improving skin transepidermal water loss, it was found that the test
group, which used the cream containing Etcoin, experienced a more
effective improvement in transepidermal water loss than the control
group, which used the cream that does not contain Etcoin. It seems
that in changes in skin pores for the control group, which used the
cream that does not contain Ectoin, there is a tendency that the
increase in pores and decrease in pores intersect each other, but the
test group, which used the cream containing Ectoin, has a significant
value (P<.05) for the forehead and nose, and in all categories there is
a decrease in pores. As for change in skin pH level, both the control
group, which used the cream that does not contain Ectoin and the test
group, which used the cream containing Ectoin, had had pH levels
within the normal range (45~55). The change in skin tone can be
divided into two categories. The control group, which used the cream
that does not contain Ectoin, experienced an increase in melanin and
the test group, that used the cream containing Ectoin experienced a
significant decrease (p<.0l1) in melanin. Erythema deceased for both
the control group, which used the cream that does not contain Ectoin
and the test group, which used the cream containing Ectoin. However,
the test group, which used the cream containing Ectoin experienced a
greater decrease in Erythema. Therefore, compared to the control
group, which used the cream that does not contain Ectoin, the test

group, which used the cream containing Ectoin experienced

_Vi_



improvement in facial skin oil, hydration, TEWL, pores, pH, and skin
tone. Also, as the test subjects did not experience any side effects,
this indicates that Ectoin can safely be used as a raw material for
skin care products. This study demonstrates that overall Ectoin has a
positive effect on various categories of skin condition and it can be

considered as a raw material for skin care products.

Keyword : Hydration, Transepidermal water loss, Ectoin, Moisture, Natural
ingredients
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<39 2-1> A7 AAE.
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2. A48 A5 € Iy
21. A8A =

2.1.1. Ectoin +%% A%

2 AT A8=E AFE3E Ectoin(Bitop, Germany)< ¢ 38te] AF-&-3t3Ath.
A4 % FuHR Hogle], 30ETE 7hste] 73] §3iAIzl +
%94 (Homo Mixer) 2 10%7F 3500 rppm @ 2 wuFal%laL, 28°C 744 W7t
atol A2olA st

¢

1=
1=

of AbEE SEES FWAE, EY, A9, 2A AR AR
th FAAET EYe AL thgo| AAF <HE 1-1>, <F 1-2>9 2,

Ectoine] 38 2ZA3 zZg o] A <F 1-3>, <FE 1-4>9 2}

d A 5(%)
Water 71.0
Camellia Sinensis Leaf Extract 15
Glycyrrhiza Glabra(Licorice) Root Extract 1.2
Rosmarinus Officinalis(Rosemary) Leaf Extract 2.0
Centella Asiatica Extract 15
Chamomilla Recutita(Matricaria) Flower Extract 15
Scutellaria Baicalensis Root Extract 2.0
Polygonum Cuspidatum Root Extract 05
Fuscoporia Oblique Extract 0.5
Ganoderma Lucidum Stem Extract 0.5
Xanthan Gum 04
Phenoxyethanol 5.0
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<E 1-1> A%

Witch hazel extract 3.0
Propylene Glycol 3.0
Glycerin 3.0
Salicylic Acid 0.1
Sodium Chloride 0.1
Cocamide MEA 3.0
Fragrance 0.2
Total 100

< 1-2> BEYe 24

i Al 5.(%)
Water 60.0
Camellia Sinensis Leaf Extract 14.0
Butylene Glycohol 13.0
Witch Haze 1Extract 2.0
Fuscoporia Oblique Extract 2.0
Ganoderma Lucidum Stem Extract 1.0
Camellia Sinensis Leaf Extract 1.0
GlycyrrhizaGlabra(Licorice) Root Extract 1.0
Rosmarinus Officinalis(Rosemary)Leaf Extract 1.0
Centella Asiatica Extract 1.0
Chamomilla Recutita (Matricaria) Flower Extract 1.0
Scutellaria Baicalensis Root Extract 1.0
Grapefruit oil 0.8
Polyglutamic Acid 0.6
Salicylic Acid 0.2
Phenoxyethanol 0.2
Allantoin 0.1
Disodium EDTA 0.1
Total 100
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A Al 5.(%)
o o) = AT
Water 775 76.5
Glycerin 7.0 7.0
Hydrogenated Polybutene 3.0 3.0
Caprylic / Capric Triglyceride 3.0 3.0
Butyrospermum Parkii(Shea) Butter 2.0 2.0
Polyglyceryl-3 Methylglucose Distearate 2.0 2.0
1,2-Hexanediol 2.0 2.0
Ectoin 0.0 1.0
Glyceryl Stearate 1.0 1.0
PEG-100 Stearate 1.0 1.0
Dimethicone 1.0 05
Beeswax 0.4 0.4
Carbomer 0.1 0.1
Tromethamine 0.1 0.1
Sodium Hyaluronate 0.1 0.1
Disodium EDTA 0.2 0.2
Total 100 100
<E 14> A9He =4
oy A 5(%)
- o) = A
Water 30.1 79.1
Caprylic / Capric Triglyceride 5.0 5.0
Glycerin 5.0 5.0
Cyclopentasiloxane 40 40
1,2-Hexanediol 2.0 2.0
Ectoin 0.0 1.0
Glyceryl Stearate 1.0 1.0
Cetearyl Alcohol 0.9 0.9
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0.9
0.5
0.3
0.1
0.1
0.1
0.1
100

0.9
0.5
0.3
0.1
0.1
0.1
0.1
100

Total
A A

Carbomer
=

Polysorbate60
PEG-100 Stearate
Butyrospermum Parkii(Shea) Butter
Tromethamine
Sodium Hyaluronate
Disodium EDTA
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3. MRe F3 R P

=

u

3.1. SKIN-pH-METER®| &g Q¥ o7 { - 5 pH &34

M
b
N\

Skin pH Meter(Sebumeter, Corneo meter, Skin pH Meter, Cosmomed,
Germany)= 359 &, 5, pHE S4s= 7172, gr@ded =z
of 9= FHeo AYELS FFsA wgettt. Combined Unit (Sebumeter,
Corneo meter, Skin pH Meter) = TA %o lon =AHAE 2 G49+= 7+

T34 FE Hde FHse FEE A6 d9E /o otk FE
S42 o]l & W Capacitance”} S7bshs & E AMEst FiEs =
Qs w9l AxzAE A Arbitary UnitS AH&-3HT)
Skin pH Meter= pH7} W& 2F9 &85 e wes Abole] Fi 4
olA = wWl pHZEel Aol wlHsh= VAdHS BAStER A T &
= pH7Fe] S 92 e A3 SN A9E Alle v A5E A

<% 3-1> Skin-pH-Meter.
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o, =43 FHo| probeZ il probed WA LED WS #HE &
Melanin, Erythema, CIE Lab, RGB F+X& =743t}
H Ao = DSM II Color Meter < 1H3-2>5 &&3to] ot 359

W2t (Melanin) ¥ & %HErythema)S =4 514t}

<19 3-2> DSMIColor Meter.
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3

)\

3.3. Derma Labol] 93 ¢t AyFEELF

Derma Lab(Dermalab® USB test system with TEWL probe, Cortex

>

Technology, Denmark)> TEWL (Transepidermal water loss, 7 3]<%
AF)S SASE 7I7E, gFFAd =2¥o] e I AYEALS
t}. probe= Zol7} ©tE F 7] Wl cylinder® T4 & o]
on, v 2o EE g FAse etk 30~50% o

ox

deb
ol
o
)
s
T
o2
rob
30,

2

|

2 AFoAE Derma Lab <1¥3-3>& &8&3te] obd 35 ¢ TEWLS

=435

<219 3-3> Derma Lab.

3.4, Janusd] 93 ¢tH 2F =H

o
fr
i
po)
b
il
>
oo
_0|L
H
e
=
ofd

E

Janus(JANUS 1, PIE, 3=)+= 39
F, A gl A ZGHE Al 7HA Y olm A& G eA B g A, 7t B

=
Aol A AT 5 Q= dA W] BF FE ALYH, AA, 9 8]
g A9 dolHe AAYS A AT W WAAT FIES ¥
4 5o dold Hag s g9 Hgsta,
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<% 3-4> Janus.

3.5. welAbeEl H7t

#7154 (Case Report Form)ol Al <1 -dl =}

CRF, HEE, AE, B

E]l_

&

& AR (

2 4

o

K

s

5

NS A5

ST
Xt

I

s

=0

X
h

S
o

2% SPSS 24.0 for

A=

, USA)

i

iz

IL

’

Windows (IBM SPSS, Inc., Chicago

o
oo

—_
o

—
file)

i

Falt.

o

t-testE 2|3

=
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M 743 2 %
31. ¢¥ giEAY 53N HAF
2 AT LA AR QP 3 BRAE E ohEol AlAIgE <3 3-1>3 #Zrh
Cel E9 Abd <td I F-4e #41S 9e &, 7, TEWL, =¥, pH, ¥
g S0k B E oA Juk 2 fFogh AolE YERN A ek THp>.05).
wepA] A izt AR i I RdE s E o]l R AT
<3f 3-1> Verification of homogeneity between C and E group
. C (n=9) E (n=10)
Variable p
M=SD M=+SD
Forehead 30.77+£14.82  36.20£17.95 -.713 486
Sebum Jew 32771841  29.40+18.71 .396 697
Rt. Cheek 13.66+6.51  16.40+1057 -.668 513
Lt. Cheek 12.44+874  20.30+15.83 -1.356 196
Forehead 64.90£8.05 61.07+6.58 1.138 271
Moisture Jew 62.96£5.85 63.28+7.43 -.103 920
Rt. Cheek 7098+6.34 69.37£7.20 b17 612
Lt. Cheek 72.51£7.86 69.71+£6.28 .863 400
Forehead 11.40+452  19.32+13.44 -1.756 106
TEWL Jew 15.97+£13.12  14.94+6.98 218 .830
Rt. Cheek 10.32+2.15 1152+1.87 -1.297 212
Lt. Cheek 10.73+3.25 15.60+£6.41  -2.047 .056
Forehead 36.22+9.01 39.00+12.62 -.546 592
Pore Nose 19.55+8.01 24.30+12.36  -.979 341
Rt. Cheek 22.00£10.60  22.10£11.03  -.020 984
Lt. Cheek 277771322 26.70£13.49 175 .863
Forehead 5.86+0.19 5.75+0.41 752 462
I Jew 5.92+0.23 5.89+0.24 .343 736
b Rt. Cheek 5.92+0.28 5.89+0.23 287 N
Lt. Cheek 5.86+0.38 5.93+£0.19 -.5b16 612
Skin Rt. Lid Melanin 27.24+1.60 29.46+3.40 -1.780 .093
Color Cheek Erythema 12.92+1.31 14.64+£2.70 -1.786 097
Lt. Lid Melanin 27.40+2.58 29.21£3.42 -1.286 216
Value Cheek Erythema 12.41+4.58 15.78+3.78  -1.736 102

Abbreviations: C, Control group; E, Experimental group; M, Mean;, SD,

Standard Deviation.
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W 3}

Wshs <G 3-2>9F ko ojubelA tixae A
ol Al AFE 31L.77(M)E 3.24% o] T7idlen, A AR
36.20(M)el A AFS 2650(M) L2 26.79% o] #AFaL, BollA
AR 32.77T(M)ol A AFS- 3555(M) &2 845% frito]l F7iglon AdFe A}
A 2940(MDell A AFS 2860(M) S 2 2.72% frito]l ARk 282 HoA
22 AR 13.66(M)ol A AFS & AR 16.40(

ol AR 1970M) L2 20.12% 2 E5F frito] F7H3lar, 9% EojA
22 AFA 12.44M)oll A AP 17.440M) 2 AR 20.30(

MSIA ALF fo] Z7Heh

2 30.77(M)

1477(M)Z 8.12%, A

40.19%, A&

2060(M) 2.2 147%% 2%

<3 3-2> Comparison of facial Sebum

(Index: pg/cmt)

Measurement
Variable Group (M£SD) ti—to t (p)
Before After

C n=9) 30.77£14.82 31.77+16.33 -1.00£9.55 =314 (.762)
Forehead

E (n=10) 36.20£17.95 26.50+1810  9.70+4.85 1.998 (.077)
] C n=9) 32.77£1841 3555+21.15 277764 -1.090 (.307)
ew

E (n=10) 29.40+18.71 28.60+1753 0.80+12.52 202 (.844)
Rt. C n=9) 13.66+6.51 14.77+8.16 -1.11+7.21 -462 (.657)
Cheek E (n=10) 16.40+1057 19.70+£18.03 -3.30+12.17 -.857 (.414)

C n=9) 12.44+874  17.44£1269 -5.00+854 -1.756 (.117)
Lt. Cheek

E (n=10) 20.30+15.83 20.60+13.46 -0.30+11.19 -.085 (.934)

BE GEoA o WM QAN dxrwe A TEYH UE =

Fol A fie] F7hE vEWa, 9w A9 TEANE F2 2a%
woln] ofuksh Eol A AFE b2 26500M)T 2860(M) S, UEol A 3

o ke welv E® wi 9%
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Hza AP FEWHstE <E 3-3>3 2o onlol A glxae AMA
64.90(M)ol A AFF 69.12(M)E  6.48% o] F7hdlen, Adire ALd
61.07(M)ol A AL 67.43(M)22 10.39% =2 %2 F7H7F Fo A Btk
(p<.01). HollA tixa-e AFd 6296(M)elA AFE 64.82(M)Z 2.94%, 23
T AR 6328Vl Al AR 69.03(M) o2 9.08% %2 BT Fio] F7halth
o8& B o AFH 7098Vl A AR 7419(M)E 2.78% -0

o

s7tgom) A2 Abd 69.37T(M)el Al AFS 7491(M)=E 7.98% F°] 5
7yete] 93 FRo Z7ME HY(p<.05), YUE HoA fgixTe AbA
7251(M)el A AFS 7435(M)E 253% % Fio] F7idlon, A3 ALA
69.71(M)el Al AFS- 76.11(MDE 9.18%F ¢ F7tste]l froje w9 S7HE

H A THp<.0).

<3 3-3> Comparison of facial Moisture

(Index: AU)
Measurement
Variable Group (M+SD) ti—t2 t (p)
Before After

C n=9) 64.90£8.05 69.12+6.78 -4.21+646 -1.956 (.086)
Forehead y

E (n=10) 61.07£+658 67.43+6.34 -6.35t5.85 -3.432 (.0077)
] C n=9) 6296585 64.82+574 -1.86t556 -1.003 (.345)
ew

E (n=10) 63.28+7.43 69.03+751 -5.75+10.80 -1.683 (.127)

C n=9) 7098+6.34 74.19+357 -3.20£4.85 -1.985 (.082)
Rt. Cheek .

E (n=10) 69.37£7.20 7491532 -554%+6.85 -2557 (.031%)

C n=9) 7251+7.86 74.35t563 -1.84+5.95 -.929 (.380)
Lt. Cheek y

E (n=10) 69.71+6.28 76.11+458 -6.40+6.12 -3.309 (.009™)
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34. 2F° =& kA TEWL 93}

iz AEate] TEWL #H3lE <% 3-4>9F 2t} ojnloA tixae
Ab 11400Vl A AFS 13.20(M) .2 TEWLe] 1578% % < 8tAl 2713}
o (p<0l), AdFe Abd 19.32(M)N A AFF 1493(M) 2.2 TEWL®] 22.7
2% Ao "ol dizat2 Abd 1597(M)el Al AR 11.16(M)2.= 30.11
%, AFTE AP 1494l A AR 13.37(M) o2 25.77%7F TEWLe] &

il

T AP L2 oA gzt AR 1032(M)el A AFE 12.98(M) =
B.71%=TEWLe] S7hglon, A3a A 11.52(M)ell A ARF- 8.45(M) &
2 TEWL] 2664%= FoatA adchp<05). 9% HolA tjzae A
1 10.73(MDll A AFE 11500M) 2. TEWLo] 7.08% Z7FHglomn Adie
AR 15.60(M)Ol Al AFE 11.77(M)E TEWLO] 24.55% % 74t

<3 3-4> Comparison of facial TEWL

(Index: AU)
Measurement
Variable Group (M+SD) t—to t (p)
Before After

C (n=9) 11.40+452  13.20£4.62 -1.80+1.48 -3.628 (.007")
Forehead

E (n=10) 19.32+13.44 14.93£9.41 4.39%6.13 2.263  (.050)
] C (n=9) 1597+13.12 11.16+3.27 4.81%13.16 1.096 (.305)
ew

E (n=10) 14944698 13.37£4.79 1.57+3.78 1.310 (.223)

C (n®9) 10.3242.15  1298+4.39 -2.66+4.63 -1.726 (.123)
Rt. Cheek .

E (n=10) 11.52+1.87 8.45+2.25 3.07£3.34 2901 (018"

C (n®9) 10.73£3.25 11.50+359 -0.76£3.46 -.663  (526)
Lt. Cheek

E (n=10) 15601641 11.77+3.84 3.83+6.34 1.909 (.089)
p<.05, "p<.01
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grEs dgEe] w3 Wk < 3559 2k ovllA fREe A}

A 36.22(M)oll A AFE 34.66(M) S 2 427% R-&o] 7HAa

N

A 39.00(M) el A AFSE 35.80(M) .= o8t Al 8.20%7F 74

o, 2d
2 Hp<.05).
oAl RIS AFH 1955(M)oll Al AR 1866(M)S 2 450% &

Fo] 7+A3

r—LI
rlo

A}

KU

e

=

o, A2 AFA 24.30(M)oll A AFFE 2240M) o2 ol 8kAl 7.81%7F %

AP THP<05). L82 B xS AFH 22.00(M) A AL

22.11(M) =

2gol 05%7h S7hgen, Adwe Ak 2210090 A AHE 21300M) &
RFo] 361%2 HAHT A% BelA e A 2777 A ALF
2733(M)2.2 158%, A3 AbA 2670l A A 2430(M) o2 =¥

o] 8.98%7} 723t

greelde 2gel S7ksh gart adshs 43¢ dehiA T, A9
AN RE FRAA BT gLE e
<3 3-5> Comparison of facial pore
Measurement
Variable Group (M+SD) t—to t (p)
Before After
C (n=9) 36.22+9.01  34.66+7.17 1.55+5.68 821 (.435)
Forehead .
E (n=10) 39.00+12.62 35.80+12.76  3.20+4.39 2.304 (.47
N C (n=9) 1955+8.01  18.66+7.38  0.88+3.10 860 (.415)
ose
E (n=10) 24.30+12.36 22.40+12.42 1.90+£2.28 2632 (.0279)
C (=9  2200+10.60 22.11+10.71 -0.11+2.42 -138 (.894)
Rt. Cheek
E (n=10) 22.10+11.03 21.30+10.85  0.80+2.93 862 (411)
C (n=9)  2777+13.22 27331389  0.44+2.60 512 (.622)
Lt. Cheek
E (n=10) 26.70+13.49 24.30+1250  2.40+4.40 1724 (.119)
“p<.05
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o A3 pH Mate <F 3-6>3 2t} ojnlol A iz A
A 586(MDel A AFE 573(M)e.2 pH7F 221% #AZE, AT AA
5.75(M)ell A AL 577(M)E pH7F 0.17% S71S BH¥on, oA gzt
AFA 5.92(M)oll A AFS 587T(M)E 0.84%, A& AL 589(M)ol A AL
530(M) o & 1.35%%= R%F pHY #HAE K

U
o
it
IR

¢ i
9,
X
)
BN
=
rlo

AP 5.92(M)ell Al AR 587(M)E 0.84%, A&
583(M)Z 0.16%% pH7l EF #ZAagon, 92 Hoi xS AHA
5.86(M)ell A ALF 583(M)E 0.34% %7
T 581(M)E pH7F 0.33% 43t

ﬁd
>
jsiSid
=
rlo
S
>
2
a1
o)
w
Z
_t
S
>

<3 3-6> Comparison of facial pH

Measurement
Variable Group (M%SD) ti—to t (p)
Before After

C (n®9) 5.86+0.19 5.73+£0.21 0.13+0.20 1.993 (.081)
Forehead

E (n=10) 5.75+0.41 577026  -0.01+x0.37 -.145 (.883)
] C (n®9) 5.92+0.23 5.87+0.13 0.05+0.22 666  (.524)
ew

E (n=10) 5.89+0.24 5.80+0.23 0.08+0.25 1.057 (.318)

C (n®9) 5.92+0.28 5.87+0.14 0.05+0.25 638 (.541)
Rt. Cheek

E (n=10) 5.89+0.23 5.88+0.16 0.01+0.19 174 (.866)

C (n®9) 5.86+0.38 5.88+0.15  -0.02+0.28 -.238 (.818)
Lt. Cheek

E (n=10) 5.93+0.19 5.81+0.11 0.11+0.24 1515 (.164)
AFAANE RE pHE 45~6.59 siFet= 9o H4 pH HFE =2

BEol A fo ek pHel WEE gt Ae Adae A

Ectoin®l 3% pHe| WehE s A4Fe9ow A Fers
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T AR 95 Wate <F 3-7>3 2ok = #BE AR A
o] Wbl Abd 27.24(M)ell A AR 27.29(MD & 0.18% S 7HEl o,
Aot AbA 2946(M)oll A AFE 27.93(M) o2 Held o] 515%7F 25k
228 Hp<0l). F2 BZ AR A dxate] Wade AbA 27.40(M)ol A
ARE 27.37(M)E 11.31%7F frolshAl o™ (p<.00l), A Ard
2021(M)el A ALF 2885(M)E  12.29% % webdo] folatA ZHAadoh
(p<.001). = = AFoNA dzae] T2 AR 12.92(0M)ell A A
9.82(M)Z 0

_1

23%, AT AR 14.64(M)ol A AR 11.056(M)S 2 2.39% =

o)

Zulo] RFE Zada FHZ AZ ARoA e Zuke AbA 1241(M)
18]S AR 15.78(M)ell A
AR 11.69(M)E 25.91%7F 2l 8kAl A th(p<.01)

>

o A AR 10.31(M)E 16.84%7} HAaglom,

il

<3 3-7> Comparison of facial Skin color value

Measurement
Variable Group (M+SD) t—to t (p)
Before After
] C (=9 27244160 27.29+1.37 -0.05£1.06 -.147 (87)
Rt. Melanin ”
Lid E (n=10) 29464340 2793+351 152+142 3384 (.008™)
i
Cm9 12924131 982+1.43 0.03£0.88 100 (.923)
Cheek Erythema
E (n=10) 1464+270 11.05+291  0.35£1.66 683 (512)
] C (n=9) 2740+258 2737183 310+1.14 8143 (.000™)
Lt. Melanin o
Lid E (n=10) 29.21+342 2885306 359+1.94 5851 (.000™)
' C m=9 12414458 10.31+198 2.09+393 1580 (.153)
Cheek Erythema -
E (n=10) 1578+378 11.69+2.34 4.09+383 3377 (.008™)

“p<.01, Tp<.001
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